Although price reduction is an interesting topic in marketing literature and has studied in numerous papers, less attention is paid to its effect on consumer behavior. This paper analyzes the effect of the price promotion on consumer's behavior in terms of the percentage of buying and the brand loyalty in the U.S. differentiated yogurt market. This paper tries to answer the following questions. Is the choice of high preferred brands sensitive to the price promotion of less preferred brands? Are there loyal consumers in the yogurt market? How sensitive is the consumer loyalty of high preferred brands to the price promotion of less preferred brands? Results show that a unit increase in the frequency of price reduction of less popular brands will decrease the consumer's choice of high popular brands significantly. Switching across brands is very common and there are less loyal consumers in the yogurt market where main brands have collectively only 12% loyal consumers. Loyalty of high popular brands is also sensitive to the price promotion of less popular brands as a unit increase in the frequency of price reduction for less preferred brands will decreases the share of households who are loyal to high popular brands of General Mills and Danone.
Introduction
Retailers find it rational to temporarily reduce products prices to attract new customers. Although a promotional strategy usually involves two key decisions which are the depth of promotion, and the frequency 1 of promotion (Allender and Richards, 2012) , the objective of retailers from these strategies is to stimulate purchase by providing an incentive (Dawes, 2004) . Some studies investigate the differential role of price promotion in driving purchasing behavior and brand choice (Gupta, 1988; Nijs et al., 2001; Pauwels et al., 2002; Hendel and Nevo, 2006) . Alvarez and Casielles (2005) show that promotions based on price have the greatest effectiveness on consumers brand choice. Most theoretical models of price reduction assume that search costs make high-search-consumers loyal to a brand (e.g., Salop and Stiglitz, 1977) , while other models (e.g., Varian, 1980; Narasimhan, 1988; Lal, 1990) assume that a critical number of buyers have an inherent loyalty to a brand. All these studies assume that loyalty is exogenous to the promotion strategy. Huang et al. (2006) challenges previous assumptions by finding that loyalty is endogenous to the promotion strategy and that the share of loyal consumers in the U.S. orange juice market is largely affected by the frequency of each store's sales.
Though immediate price reduction has been studied extensively in the marketing literature, the relationship between price reduction and consumer behavior, however, is not well addressed. Wood (2006) studied the effect of product type and age on brand selection and brand loyalty respectively. She found that brand selection varies by product category. She also found that the degree of brand loyalty is significantly different for 18-24 year-old consumers. Our study builds on Huang et al. (2006) , but extends the analysis by considering almost all brands of yogurt in the U.S. yogurt market to study the effect of price reduction on consumer buying behavior, more specifically the brand choice and the brand loyalty, and to figure out if the purchasing behavior and loyalty of more popular brands are sensitive to the price promotion of less popular brands. Therefore, the main objective of this study is to test the hypothesis that among price sensitive consumers in the yogurt market, there are some consumers who their choices do not change by the price promotion of less popular brands and they remain loyal to their brands even as other competitive less preferred brands go on price promotion. The contribution of this topic goes to marketers who need to better understand the consumer behavior as is servers as a successful tool for them in meeting their sales objectives.
Yogurt is an interesting case study because it is a very dynamic and fast growing market in the United States. As shown in Figure 1 , the per capita consumption of yogurt in the U.S. has increased from 2 (lb/person) in 1975 to 14.4 (lb/person) in 2015. This paper uses the conditional logit model to analyze data that represents the weekly scanner-level purchases of 4200 households from 27 retailers in Eau Claire, Wisconsin and Pittsfield, Massachusetts collected by the Information Resource Inc. (IRI). In the next section, the empirical model is described. Then, we describe the data and define our variables followed by paper's main results. Finally, the conclusion of this study, the study limitations, and suggestion for future research are presented. 
Model
At the differentiated yogurt market, individuals face different brands to purchase, whether the one they are loyal to, or the one that is offered at a reduced price. Conditional or multinomial logit model is standard in the analysis of discrete choice where outcome variables can take one of several possible values. In this study, the conditional logit procedure is used since it estimates the effects of alternate distinct characteristics on the probability of an individual choosing a given product among different alternatives (Train, 2009) . To analyze the discrete choice in the yogurt market, an unordered multinomial model such as conditional logit is appropriate, since there is no clear ordering of the outcome variable (Cameron and Trivedi, 2005) and the data consist of choice-specific attributes that vary across alternatives which are the price and the frequency of price reduction of a given brand in this study.
Let Yi be a random variable that indicates the choice made by consumer i, then the conditional logit model (Greene, 2008) :
where the are parameters to be estimated; ′ denotes the vector of explanatory variables that determines the choice decision by consumer i of product brand j. and consists of the price of a given brand and the percentage of weeks a given brand is on price reduction at a given store. The conditional logit model is estimated with the maximum likelihood estimation (MLE).
Conditional logit model coefficients only provide information about the direction but not the magnitude of the effect of changes in explanatory variables on the probability of choice of brand. Marginal effects of the explanatory variables on 0 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 the probability of choice can be expressed as (Greene, 2008) :
Where the marginal effects of each variable on the different alternatives sum up to zero.
Data
Data used in this study is household weekly scanner-level data of purchases from 27 retailers collected by the Information Resource Inc. (IRI). The data is at the chain level from the city of Eau Claire in Wisconsin and the city of Pittsfield in Massachusetts 2 for the period 2009-2011. According to IRI, this database consists of a representative panel of about 4200 households who made about 520 thousand purchases during this period. The data provides information for each product at the Universal Product Code (UPC) level, dollar sales, volume sales, retailer, and weeks. Information on product characteristics was obtained from the product category dataset also provided by IRI which contains information on each brand. Using volume equivalent information, unit sales are converted to a product quantity and then retail prices are obtained by dividing the dollar sales on quantities.
To study the two approaches of consumer's behavior, which are the purchasing decision and the brand loyalty, the same explanatory variables are used which are the price and the frequency of price reduction for all brands, but two different dependent variables. For the first approach, the fraction of household that purchase a given brand is used as a dependent variable to analyze the effect of price reduction on the share of households that buy each brand. For the second approach, the brand loyalty is used as a dependent variable to analyze the effect of price reduction on switching behavior of consumers. Following Huang et al. (2006) , individuals are defined as loyal consumers if they only bought the specific brand during the observation period. Frequency of price reduction is defined as the percentage of weeks the brand was on price promotion in the specific store. Following Berck et al. (2008) , a brand is defined as on price promotion if its weekly price is at least 25% below the modal price for that brand in that store. After dropping observations with key explanatory variables missing, the sample size was 1,508,690. Summary statistics of main variables used and information about the price promotion activity in the yogurt market are shown in Table 1 . Only households that purchased yogurt at least twice during the observation period are included in this study 3 . The model estimation implies the need of using input prices in order to be used as instrumental variables to account for the potential endogeneity of the brand prices. The input prices include the U.S. dry milk price obtained from Federal Milk Marketing Order, corn 4 price obtained from National Agriculture Statistics Service (NASS), U.S. Department of Agriculture, average hourly earnings in dairy products industry obtained from the U.S. Bureau of Labor Statistics, the average retail price of electricity for industrial use obtained from the U.S. Department of Energy website, and Midwest retail gasoline prices obtained from U.S. Energy Information Administration. Summery statistics of instrumental variables are represented in Table 2 . Using two-stage least squares (2SLS) technique, the endogeneity problem of brand prices is fixed first before using in the conditional logit estimation. Hosken and Reiffen (2004) show that more popular items are more likely to be on price reduction by retailers. The information on price reduction of brands in Table 1 confirmed that the most popular brands of General Mills and Danone have the highest percentage of weeks on price reduction compared to other yogurt brands. The information on households revealed the fact that the switching behavior is extremely common and brand loyalty is relatively uncommon in the yogurt market. Table 3 shows the percent of brand loyal and switcher households for all brands where the bold numbers represent the percent of loyal consumers who only buy the specific product during years 2009-2011 while the rest represent the percent of households who switch between two brands. From the table, we can notice that General Mills and Danone have the highest percent of loyal consumers in addition to highest percentage of switchers while other organic brands have the lowest loyal consumers among brands.
Household income as one of sociodemographic variables may impact consumer behavior. Due to data limitation, as income is provided as a categorial variable rather than the actual value of household income, adding this variable to the model does not capture the variation in consumer behavior. Alternatively, using information on family size, households are divided into low-income and high-income households to find out if the distribution of expenditures on yogurt by low-income households stochastically dominated by the distribution of expenditures on yogurt by high-income households. A test of stochastic dominance is used to compare between these two groups.
The test is conducted over the range of per capita expenditure from zero to $400. This range is used to remove problems associated with data outliers. Figure 2 plots the cumulative distribution functions (CDF) for both low-income and high-income households. The CDF for low-income households lies above the CDF of high-income households which reveals that low-income households spend less on yogurt compared to high-income households. The graph shows that 68% of low-income households spend $100 or less per capita compared with only 64% of high-income households as the gap remains significant at $100. 
Brand Choice
Based on the overall significance test outcome, i.e., Wald Chi-Square test (Wald chi2 = 11377 with Prob > chi2 = 0.00), the null hypothesis that all of the regression coefficients across all models are simultaneously equal to zero is rejected. In other words, the model provides a good fit of the data and statistically useful for prediction. Table 4 summarizes the conditional logit estimates for main manufacturer brands. Notice that the dependent variable is the fraction of households that purchase the main brands in the market. Other non-organic brands group is considered as a residual category 5 . For all of the explanatory variables, we can reject the null hypothesis that their coefficients do not have an impact on the brand choices where parameters estimated are all significant at 0.01 level. All estimated parameters are statistically significant at 0.01 level.
Conditional logit model coefficients only provide information about the direction but not the magnitude of the effect of changes in explanatory variables on the probability of choice of brand. For example, the negative sign of the parameter estimated related to price indicates that if the price of a brand increases, there is less likely that brand to be purchased by individuals, ceteris paribus. Conversely, the positive sign of the parameter estimated related to price reduction indicates that if the price reduction of a brand increases, there is more likely that brand to be purchased by individuals holding all other variables in the model constant.
Marginal effects of a unit change in explanatory variables and their impact on the household's share of buying each brand holding everything else constant, are illustrated in Table 5 . In general, as the price of a brand increases, the fraction of households buying that brand decreases while the percentage of households buying competitor brands increases. For example, a one unit increase in the price of General Mills decreases the probability that households buy General Mills by 0.17 while increases the probability that households buy Danone by 0.09. Similarly, a one unit increase in the price of Agro Farma decreases the probability that households buy Agro Farma by 0.05 while increases the probability that households buy General Mills by 0.02. The estimated parameters are statistically significant at 0.01 level. As the frequency of price reduction increases for a brand, despite the popularity of a brand, the fraction of households buying that brand increases while the percentage of households buying other brands decreases. For the main brand in the market, a one percent increase in the price reduction of General Mills increases the probability that households buy General Mills by 0.58 while decreases the probability of households buy Danone by 0.3. The negative impact of price reduction for a given brand on the brand choice of competitor brands does not limited only to main brands in the market since brands with the low market share can also have a negative impact on the share of households buying main brands as they go on price reduction. For example, one percent increase in the frequency of price reduction of H P Hood increases the probability that households buying H P Hood by 0.06 while decreases the probability that households buy each of Agro Farma, Danone, and General Mills by 0.01, 0.02, and 0.03, respectively.
Brand Loyalty
For the brand loyalty analysis, the focus is only on General Mills and Danone, and all other brands are grouped in one category. In the yogurt market, switching behavior is very common where most households switch between brands in response to the price reduction and very few of them remain loyal to a specific brand. General Mills and Danone which collectively accounted for about 75 percent of the yogurt market share, have collectively only 12 percent of loyal consumers. Based on the overall significance test outcome, i.e., Wald Chi-Square test (Wald chi2 = 264 with Prob > chi2 = 0.00), the null hypothesis that all of the regression coefficients across all models are simultaneously equal to zero is rejected. In other words, the model provides a good fit of the data and statistically useful for prediction. Notice that the dependent variable is the fraction of households who are loyal to the considered brands. Other brands group is considered as a residual category. Table 6 shows the conditional logit results for the effect of the price and the frequency of price reduction on the brand loyalty in the yogurt market. For all of the explanatory variables, we can reject the null hypothesis that their coefficients do not have an impact on the brand loyalty where parameters estimated are all significant at 0.01 level. All estimated parameters are statistically significant at 0.01 level.
Similar as above, the negative sign of the parameter estimated related to price indicates that if the price of a brand increases, there is less likely that individuals remain loyal to that brand, ceteris paribus. Conversely, the positive sign of the parameter estimated related to price reduction indicates that if the price reduction of a brand increases, there is more likely that households remain loyal to that brand holding all other variables in the model constant. Table 7 shows the marginal effects for the brand loyalty estimation. In general, a one unit increase in the price of a brand decreases the probability that individuals remain loyal to that brand and increase the probability that individuals remain loyal to competitor brands. For example, a unit increase in the price of Danone decreases the probability of Danone loyalty by 0.08 and increases the probability of General Mills loyalty by 0.06. Conversely to the effect of price, a unit increase in the frequency of price reduction for a given brand increases the probability of its brand loyalty and decreases the probability of other competitor brands loyalty. A unit increase in the frequency of price reduction of Danone will increase the probability that households remain loyal to Danone by 0.67 while decreases the probability that households remain loyal to General Mills by 0.5. A unit increase in the price reduction of other non-popular brands will increases the probability that households remain loyal to those brands by 0.44 while decreases the probability that households remain loyal to popular brands of Danone and General Mills by 0.17 and 0.28, respectively. 
Conclusion
Using scanner-level data from the yogurt market, this study estimated the likelihood that households buy a specific brand and also remain loyal to a given brand of yogurt in the presence of a store's price promotion. Results show that, in general, an increase in the frequency of price reduction for a given brand increases the probability that households buy that brand and decreases the probability that households buy competitive brands despite the popularity of a given brand. In the same way, an increase in the frequency of price reduction for a given brand increases the probability that households remain loyal to that brand and decreases the probability that households remain loyal to other competitive brands even if the reduced price brand is not a popular one. In other words, there is a strong evidence to support the hypotheses that the choice of high preferred brands and their brand loyalty are sensitive to the price promotion of less preferred brands.
Aggregation across brands is considered to be one of the limitations of this study where it is not necessary for all different flavors of a given brand to be on price reduction by a given retailer in a specific week. The bottom part of Table 1 shows the volume of price reduction for all brands that identifies the percentage of different flavors of a given brand on price reduction in a week. As a result, it is not easy to decide whether a specific brand is on price promotion by a retailer in a specific week. There is also a data limitation where there is no available information if the purchased product was on price promotion. Whether the product was on price promotion or not depends on the researchers' definition of price promotion activity where in this study a product is defined as on price promotion if its weekly price is at least 25% below the modal price for that product in that store. In such a case, results will be sensitive to the researchers' definition of price promotion.
